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(71) We, INSTITUT ELEMENTO- 
ORGAMCHESKIKH SOEDINENY 
AKADEMH NEUK SSSR, of ulitsa Vavflova 
28, Moscow, a State l^tecptise organised and 
ezisting under the Laws of the Union of Soviet 
Socialist Republics (U.S.S.R.)> do hereby 
declare the inveation^ for which we pray that 
a patent may be ^canted to us, and the 
method by which it is to be performed, to be 
particularly described in and by the following 
statement: — 

This invention relates to foodstufiEs^ and 
more particularly, to synthetic caviar imitating 
natural the caviar of sturgeon, sahnon, and 
other valuable latge fish: the invention also 
relates to methods of preparing same. 

Known in dae prior art is synthetic caviar 
composed of granules of an aqueous gel of 
edible gelatin wiiich contains edible proteins 
and wiiich is coated with a pellicle consisting 
of the products of tanning said gel with 
vegetable tannins. Said peliide contains edible 
dyes> namdy eno and annatto dyes, or com- 
plex salts of tri-valent iron and vegetable 
tannins. Eno and annatto dyes impart orange- 
red^ and the complex salts of ferric iron fflid 
vegetable tannins a greyish-black colour to the 
pellicle of caviar granules. The granular mass 
of caviar contains various culinary additives, 
such as vegetable oil, sodium chloride, sodium 
glutamate and flavouring substances. 

The described caviar is prepared by a 
method comprising preparing an aqueous gd 
of edible gdatin containing edible proteins; 
introducing said solution m the form of 
droplets into an edible oil die temperature of 
which, at least in its lower layers, is below 
the temperature at which the droplets cf 
said solution congeal whereby granules of 
gelatin gel are produced, which contain edible 
proteins. The granules are washed with water 
to remove excess edible oQ, and then treated 
with an aqueous solution of vegetable tannins, 
after whidh the caviar granules are washed 
with water to remove excess tannins and 
treated with aqueous solutions of edible dyes 



(eno- and annatto dyes, or edible ferric salts). 
Then the caviar granules are given a culinaiy 
treatment comprising saltmg with sodium 
chbride and adding vegetable oil, flavouring 50 
substances, and other valuable substances that 
improve the nutritive properties of caviar. 

Thus caviar obtained by this process has 
insufficient thermal stability since at tem- 
perature above 30°C gelatin gel melts and 55 
die granular structure of caviar is destroyed. 
ITiis happens because, unlike in natural caviar, 
pellides of artificial caviar have practically no 
' mechanical strength. This is also the cause 
of diflSculiies that arise in storing, shipping 60 
and using caviar (prepared according to this 
method) at temperamres exceeding 30*^C. 

Attempts have been made to prepare food 
caviar having sufficient thermal stability. One 
such attempt produced a method which 65 
involved preparing an aqueous solution of 
edible gelatin containing edible proteins and 
acid polysaccharides; introducing said soludon, 
in the form of droplets, into an edible oil, the 
temperature of which, at least m its lower 70 
layers, is below die temperature at wbidi die 
droplets of said solution congeal. The shaped 
granules containii^ native proteins and add 
polysaccharides are washed with water m 
remove the edible oil, and treated with 75 
aqueous solutions of edible salts of at least 
divalent metals (for example, cakitim and/or 
aluminium). As a result of this tteatmeut, a 
matrix of ionotropic gel is formed from the 
gel and the salts of acid polysaccharides with go 
at least divalent metals (for example, calcium 
and/or aluminium). The granules of the mixed 
gd based on edible gelatin and the salts dt 
said metals of acid pdysacdiarides> are 
treated with aqueous soludons of vegetable 85 
tannins. The obtamed granules of caviar are 
washed with water to remove unreacted 
vegetable tannins, and then treated with an 
aqueous solution of edible dye (eno-, annatto 
dyes, or edible ferric sdts). The granules of 90 
caviar are then given a culinary treatment 
comprising sdting with sodium diloride and 
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adding ^^table oil, flavouring agents, and 
other cuUnoty additives. . 

Said method is used to prepare synthetic 
caviar the granules of which are a mixed 

5 aqueous gel of edible gelatin and salts of said 
metals (for example calcium and/or 
aluminium) with acid polysaccharides^ con* 
' taicing nadve proteins, aod coated with a 
peOide consisting of the products of tanning 

10 of said gelatin jeU with vegetable tannins. Said 
pdlicle contains edible dyes: eno-, annatto 
dyes, and complex salts of ferric iron and 
vegetable tannins. £no- and annatto dyes give 
orange-red colour^ and complex salts of ferric 

1 5 iron and vegetable tannins greyjsh-bladk colour 
to the granule peUicles. The granular mass of 
caviar contains various culinary additives^ such 
as sodium chloride^ vegetable oH, fiavoiuring 
agents, aiid other substances that improve 

20 valuable properties of caviar. 

Said caviar has sufficiently . high thermal 
stability (not below SQ'^C) owing to the intro- 
duction into the gelatin gel of a matrix of a 
gel of salts of acid polysacchazides. However) 

25 since the salts of acid polysaccharides have 
high-tnelting pointy they tend to deteriorate 
substantially the organoleptic properties of the 
caviar in tlkt the granules remain solui at tibie 
temperature of the oral cavity. 

30 An object of this invention is to obviate or 
mitigate the aforesaid disadvantages. 

According to the present invention there is 
provided synthetic caviar comprising grannies 
of an aqueous gel of edible gelatin containing 

35 edible protein wherein eachi granule is coated 
with two pellicles, namely , an inner pellicle 
consisting of the product of tanning of said 
gel with a vegetable tannin^ and an outer 
peljticle containing a calcium and/or aluminium 

40 of an acid polysaccharide. 

Owing to mechanical strengda of die outer 
pellide^ consisting of acid polysacdiaride salts, 
thermal stability of caviar granules increases to 
about 50°C, At the same time die organo- 

45 leptic properties of natural caviar^ including 
the abBity to be liquid at the temperature <S 
the oral cavity, are preserved in the proposed 
caviar. 

It is preferable to use as the acid poly- 
50 saccharide a water-sohible alginate or a low- 
ester value pectin (ester value not higher than 
50 per cent). 

One of the preferred synthetic carriers of 
the invention has the following composition 
55 (in grams per leg of caviar) : 



60 



edible gelatin 

edible proteins 

vegetable tannins 

saks of calcium and/or aluminium 

of acid polysaccharides 
water 



40—80 
55—140 

0.1—2 
to make 
one kg. 



the caviar by incorporating hito the aqueous 
gel . in addition to the edible proteins^ the 65 
following substance^ taken cidier separately 
or in various combination^ m the following 
quantities^ in grams per kg of caviar: 



L . Uplds 

2. carbohydrates 

3. vitamins 



3—70 

3—40 70 
0.001— 0;02 



In die caviar of the invention, die aqueous 
gel of edible gelatin, or the inner pellicle 
consisting of the products of said tannhig the 
gel, or both of them, can be coloured greyish- 75 
black. 

Sudx colouration can be done by using 
ferric salts and vegetable tannins, for example 
in any of the following ways : 

(1) an aqueous gel of edible gelatin contains 80 
complex salts of ferric iron and vegetable 
tBmunss in liie quantity of 0.001— 0.01 per kg ( 
of caviar; 

(2) the inner pdlicle, consisting of die 
products of tanning the gelatin, contains com- 85 
plex salts of ferric iron and vegetable tannins 

in the quantity of 0*001—0,01 g per kg of 
caviar, sutd the outer pellicle consists of salts 
of calcium and/or aluminium with acid poly- 
saccharides, the quantity of the acid poly- 90 
saccharide salts bebg OJ— 2 g per 1^ of 
caviar; 

(3) the aqueous gel of gelatin and the inner 
pdlicle consisting of the products of tanning 
said gel, contain complex salts of ferric iron 95 
and vegetable tannins in die quantity of 0.01 g 

per kg of caviar, and the outer pellide, consist- 
ing of the calcium and/or aluminium salts of 
add polysaccharides, contains also ferric salts 
of acid polysaccharides, the qtianrity of ^ese 100 
salts of add polysaccharides being 0.1 — 2 g 
per kg of caviar. 

Said colour is given to the gel and/or the 
pdlide, consisting of the products of tantting ^ 
said gel, by complex salts of ferric iron and 105 \ 
vegetable tannins* 

Moreover, the granules of aqueous gd can 
also be coloured orange-red. In this case the 
aqueous gd of edible gelatin and edible 
protdns, and if necessary other valuable [ [Q 
additives such as lipids, carbohydrates, and 
vitamins, will contain also edible dyes-eno, 
and annatto dyes, taken in the quantity of 
0.03 — 0,2 g per kg of caviar. Said dyes give 
orange-red colour to the aqueous gel. n5 

The granular mass of the proposed caviar 
can also contain such substances as vegetable 
oil, sodium chloride, flavouring substances, 
preferably in the following quantities, Qn 
grams per kg of caviar): i20 



Higher nuuitive properties are obtained in 



vegetable oil 
sodium chloride 
flavouring substances 



10^100 

30—50 

3—30 
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The mass may also coitain 20 — 120 gm/kg 
of additional lipid. 

Moreover, tbe granular mass may also 
contain substances which improve the nutritive 

5 properties of the caviar namely from 3 to 30 
grams per kg of caviar of indispensable amino 
acids, vitamins, antisejitics^ taken either 
•separately or in combinations. 

The invention also provides a method of 

\0 preparing the synthetic caviar comprising pre- 
paring a 4 to 10 per cent aqueous solution 
of edible gelatin containing native proteins, 
introducing said solution in the form of drop-, 
lets, into an edible oD the temperature of 

15 which, at least in its lower layers, is below 
the tsmperacure at which the droplets of said 
solution congeal thus forming granules of 
gelatin gel which contain edible protein, 
washing the granules with water to remove 

20 edible oil, treating the washed granules with 
an aqueous solution of vegetable tanning sub- 
stance, washing the tanned granules with water 
to remove unreacted v^table tannins, and 
treating the washed granules with an aqueous 

25 solution of an acid polysaccharide, and with 
a solution of an edible calcium and/or 
aluminium salt thereby to form a calcium 
and/or aluminium salt of die add poly- 
sacdiaride. 

30 The calcium and/or aluminitnn salt of die 
acid polysaccharide imparts high thermal 
stability (to about SO^Q to die caviar. 

Preferd)ly the add polysaccharide is a 
water-soluble alginate or low-ester value pectin 

35 (ester value not higher than 50 per cent) in 
the form of their aqueous solutions of con- 
centration of 0«1 — 0.5 per cent and bH from 
3 to 7. 

To improve the nutritive properties of 

40 caviar, it is preferable to prepare a 4 — 10 
per cent aqueous solution of edible gdatin 
containing, in addition to the edible proteins, 
also lipids, carbohydrates, and vitamins, taken 
either separately or in various combinations. 

45 As has already been said, in order to form 
the outer pdlicle, the granules^ after washing 
with water to remove excess vegetable tannin, 
are created with an aqueous solution of an 
add polysaccharide^ and with an aiible 

50 calcium and/or aluminium salt Caviar 
granules can be treated first with the aqueous 
solution of acid polysaccharide, and dien with 
aqueous solution of caldum and/or aluminiiun, 
or vice versa> Le. first with the aqueous solu* 

55 tions of a caldum and/or aluminium salt and 
dien with aqueous soludon of add poly- 
saccharide. 

The proposed method makes it possible to 
prepare aqueous gels coloured gteyish-hkck 
60 or orange-red. 

If die aqueous gel of gelatin is to be 
coloured greyish-black, edible dyes — ^fenic 
salts of edible adds and vegetable tannins 
noay be added to the 4—10 per cent aqueous 
65 sdutioR of edible gdatin containing edible 



proteins and, if desired, other valuable sub- 
stances such as lipids, carbohydrates, and 
vitamins. Oomplex salts of ferric iron and 
vegetable tannins that are formed as a restdt 
of this process, give to the aqueous gd of 70 
edible gelatin a greyish-black colour resembling 
that of the natural caviar of sturgeon. 

If the aqueous gel of edible gelatin is to be 
coloured orange-red, edible dyes, such as eno 
or annatto dyes may be added during pre- 73 
paration the starting 4 — 10 per cent aqueous 
soludon of edible gelatin containing edible 
proteins and, if desired, the above-named 
valuable additives. The eno, and annatto dyes 
give the gelatin gd an orange-red colour 80 
imitating that of caviar of salmon. 

Altemativdy the inner pdlide, consisting 
of the products of tanning of the gdatin |el, 
may be coloured in greyish-black tint by using 
an aqueous solution of an edible ferric salt, 85 

It should also be noted that after having 
washed the caviar granules with water to 
remove unreacted vegetable tannins, the 
operations that follow, namely, treatment with 
the aqueous solution of an acid polysaccharide, 90 
treatment with a calcium and/or aliuniniinn 
salt, and treatment with an aqueous solution - 
of an edible ferric salt can be in any order. 
The sequence, in which these operations 
follow, does not affect the quality of the end 95 
produa. Below follow some of the possible 
versions of sequences of said operations. 

Version one: after washing to remove 
tmreaaed vegetable tannin, caviar granules 
are treated with an aqueous solution of acid 100 
polysaccharides, and dien with an aqueous 
solution containing an edible salt or calclom 
and /or alummium and edible ferric salt 

Version two: after having been washed to 
remove esLcess vegetable taruiin, caviar granules 105 
are treated first vnth an aqueous solution 
containing edible calcium and/or aluminium 
salts and edible ferric salt and then with 
aqueous solutions of acid polysaccharide. 

Version three: after havinj; been wa^ed to 1 10 
remove excess vegetable tamun, caviar granules 
are treated first with aqueous solutikms ctf acid 
polysaccharide, and then the caviar granules 
are given consecutive treatment widi an 
aqueous sdution of an edible ferric salt and 115 
an aqueous solution of edible caldum and/or 
aluminium salts. 

Versitm four: after having been wa^ed to 
remove excess vegetable tannin, caviar granules 
are treated first witii aqueous solutions of an 1 20 
edible ferric salt, and then consecutivdy witfi 
an aqueous sdution of an acid polysaccharide 
and an aqueous solution of edible caldimi 
and/or aluminium salts. 

Both, coloured and uncoloured caviar 125 
granules, may be given a culinary treatment 
consisting of salting with sodium chloride 
and adding vegetable oil, and flavouring sub* 
stances. Moreover, odier valuable additbes 
whidi improve the nutritive properties of die 130 
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caviar, such as lipids, indispensable amino 
adds, vitamins, and antiseptics, can be added 
to Uie gramilar mass of caviar at the stage 
of the culinary treatment, ddier separately 
5 or in various combinations. 

Hius, the proposed method makes it 
. possible to prepare synthetic caviar which 
resembles natural caviar of sturgeon^ sahnon, 
snd other valuable lai^e fish, with respect to 
10 Its taste and colour. 

The following Examples are given by way 
of illustration the invendon. 

Example 1 

100 kg of a 7 per cent aqueous soludon 

IS of food gelatin containing edible casein was 
prepared by dissolving 15 kg casein in a 
O.IN aqueois solution of sodium hydroxide 
at a temperature of 50 — 60°C vrith mixing 
for 1 — 2 hours. Into the prepared casein 

20 solution there is added with stirring 7 
of edible gelatin in the form of a 20 — ^30 
per cent soluidon in water. Stirring is con- 
tinued for another 30 — 60 minutes at a tem- 
perature of 50— 60^C 

25 The prepared solution is introduced, in the 
form of droplets, into corn oil> the temperature 
of which in its tower layers is bdow the 
temperature at which the droplets of said 
solution congeal, namely 4 — 7°C. Under these 

30 conditions, me droplets of the stardng solution 
form regular spheres of 2—4 mm in diameter. 
When cooled in the lower layers of com oil 
thegelatin gels to form granules. 
The granules of gdadn gel containing 

35 casein are washed with water to remove excess 
com oil. Washing is performed with stkring 
for 3 — 5 minutes at a temperatore of 4 — 
15 °C The granules are then separated from 
water and treated with an aqueous solution 

40 of vegietable tannins which is prepared by 
boiling 15—20 kg of green tea, or finely cut 
tea leaves, m 350 litres of water for 60 
minutes; Tlie extract of tannin is cooled before 
use to 4 — lO^C The granules are treated 

45 with this solution at a icmperamre of 4 — lO^C 
for 20 — 35 minutes. As a result^ a dense, 
slighdy yellow pellicle, consisting of the pro- 
duce of tanning the gelatin gel with vegetable 
tanning is formed on the surface of the 

50 granules. 

On the termination of the taniung process, 
caviar granules are washed with water to 
remove the uureacted vegetable tanning sub- 
stattces> for 5 — 7 minutes wi^ stirring at a 

55 temperature of 7— 15<»C The washed granules 
are treated wiiJb a 0.1 per cent aqueous solu- 
tion of an ^ acid polysaccharide - sodium 
akinate, having a pH 5— ft at a temperature 
of 4 — 15°C for 15 minutes. The grannies 

60 are then separated &om the sodium alginate 
solution and treated for 2— -5 minutes widb 
a 0.3— 0.8 per cent aqueous solution of 
calcium acetate having a pH 4^5, at a tem- 
perature of 4— 15^C. As a result of this 



treatment of caviar granules with the aqueous 65 
solution of add polysaccharide and calcium 
acetate, anodier, outer pellicle, consisting of 
calcium alginate, is formed on the caviar 
granules to give diem high thermal stability. 

Caviar granules are washed widt water 70 
under stirring for 2 — ^3 minutes at a tern- 
peramre of 4— IS^C The yield is 105--115 
kg of product (the gain in weight, widi respect 
to the weight of the starting 7 per cent 
aqueous solution of food geladb is due to 75 
granule swelling in aqueous media). 

The obtained synthetic caviar (uncoloured, 
with granules endosed in two pellicles) con* 
tains the following components, in grams per 
kg of caviar: go 

edible gelatin 60-^5 
casein 130 — 140 
vegetable tannins 2--4 
calcium alginate 0.1 — 1 

water to make 85 

<me kg^ 

The tests have shown that caviar granules 
remain stable for 60 minutes at temperature 
exceedmg the point at which gelatin ^ melts 
Le. 35^C, 90 

Example 2 
Syndietic caviar, (uncoloured, widi granules 
enclosed in two pdlides) is prepared by a 
procedure similar to that described in Example 
1, except that an 0.2 per cent aqueous solution 95 
of a low-ester value pectin (ester value 40 
per cent) having a pH 4 — 5, is used instead 
of an 0.1 per cent aqueous soludoii of sodium 
algmate. 

The obtained caviar remains solid for 45 |00 
minutes at a temperature exceeding ^at at 
which gelatin gel melts, i.e. 40°C 

Example 3 

Synthetic caviar (uncoloured, with granules 
enclosed in two pellicles) is prepared by a 105 
procedure described in Example 1, except that 
a mixture of an 0.1 per cent aqueous solution 
of sodinm alginate and an 0.15 per cent 
aqueous solution of low-ester value pectin 
(ester vakie 40 per cent), having a pH 3— 4> 1 m 
are used instead of the aqueous solution of 
add polysaccharide. 

Example 4 
100 kg of an 8 per cent aqueous solution 
of food gelatin ccmtaming a mnctnre of edible 1 1 5 
proteins, lipids, and carbohydrates, namely^ a 
mixture of casein and dried milk are prepared. 
To that end, 5 kg of casein are dissolved in 
an 0.1N aqueous solution of sodium hydroxide 
at a temperature of 50— 60^C with stirring 120 
for 1—2 hours. Into the obtained casern solu- 
tion there are added 10 kg of dz^ milk 
and 8 kg of gdatin in the form of a 20—30 
per cem aqueous solution. Hie mixture , is 
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stincd for 30—60 minutes at a temperanirc 
of 50— 

The obtained solution is introduced, in the 
fotm of droplets, into a naixture of one part . 

5 of corn oft and two parts of cotton-seed oil, 
die temperature of which in its lower layers 
is below the point at which the droplets con- 
ceal, namely at the temperature of A — ^7°C 
Under - these condiUonS) the solution droplets 

10 foriQ regular spheres of 2—4 mm in diameter. 
As they are cooled, gelatin converts Into gdL 

The shaped gelotm granules containing 
edible proteins (casein, lactabumin, kcto- 
^obulin, and others), and also lipids and 

15 carbohydrates, are washed, with water to 
remove oil. Washing is continued for 3 — 
minutes at a tcmperanire of 4—10*^ with 
stirring. The granules are separated from water 
and txeated with 300 litres of a 0.3--03 per 

20 cent aqueous solution of vegetable tannins, 
which is prepared by dissohrtng in water a 
dry pteparaaoD of vegetable tannins (tea 
cannides). The tanning process is continued 
for 20 — ^30 minutes, at a temperature of 4 — 

25 lO'^Q wirfi stirring, undl a dense, slightly 
yellow pdlicle, consisting oS. the products df 
gel tannu3g with vegetable tannins, is formed 
on the granule surface. 
After tanning, the caviar granules are 

30 washed with water from unceacted tannins 
at a temperature of 7 — 15^C for 3 — 5 minutes 
with stirring. Then the granules are treated 
with an O.I per cent aqueous solution of acid 
polysaccharide — gum arable, having a pH 

35 4-hS, at a temperature of 4 — ^15 for 15 
minutes. The granules are then separated from 
the solution of gum arahic, and treated for, 
5—7 minutes at a temperature of 4 — 15 
and a pH 4 — 5, with a 0.1—0.15 per cent 

40 aqueous solution of calcium acetate. As a 
result of diis treatment with the aqaeous 
soiudoQ of add polysacchazide and calcium 
acetate, an outer pellide consisting of a 
caldum salt of gum arable, is formed on the 

45 surface of the pellide to give high thermal 
stability to caviar ^anules. 

The obtained caviar granules are washed 
widi water at a temperature of 4 — 15 and 
for 3-r-5 minutes with stirring. The yield is 

50 115 kg of the product 

The obtained caviar (uncoloured, coated 
with two pcUides) contains the following com- 
ponents (in grams per kg of caviar): 



55 



60 



edible gelatin 


70 


casein 


45 


other edible protems (lactalbumin, 




lactoglobufm, etc) 


20 


lipids 


25 


carbohydrates 


15 


vegetable tannins 


2^ 


calcium salt of arable gmn 


0,1-1 


water 


to make 




one 1^ 



The thermal stability of the product is the 
same as in Example L 65 

Example 5 

There are prepared 100 kg of a 10 per cent 
aqueous solution of food gelatin containing 
casdn (edible protein) and starch (carbo^ 
hydrates). To that end^ 12 kg of casdn are 70 
dissolved in an O.IN aqueous solution of 
sodium hydroxide at a temperature of 50 — 
60°C with stirring for 1 — 2 hours. Into the 
obtained solution, containing casein and 
gelatin, 5 kg of soluble starch are added, and 75 
5ie components are mixed for 30 — 60 
minutes at a temperature of SO — 60^C 

The obtained solution is introduced, in the 
form of dropletSj into a mixture of equal 
volumes of com oil and cotton-seed oil, the 80 
temperature of which in the lower layers is 
below die point at vdiicb the droplets con-- 
geal, namely die temperature of 3 — 
Under these conditions, die solution droplets 
fotm regular spheres of mm in diameter, 85 
As they are cooled in the lower layers of oil, 
gelatin converts into geL 

The shaped granules of gelatin gel, con- 
taining casein mid starch, are washed with 
water from residual oil at a temperature of 90 
4 — 15°C for 3 — 5 minutes^ with stirring. The 
granules are then separated from water and 
treated with an aqueous solution of vegetable 
tanning substances which is prepared by boil- 
ing 40—45 kg of findy cut coarse tea leaves 95 
(or waste material obtained in seasonal tea- 
bush cutting) in 300 litres of water for 60 
minutes. The solution of vegetable tannins is 
cooled before use to 4 — 7^C. The granules 
ate treated with this solution at a temperature 100 
of 4-r-15°C, with stirring, for 20 — 35 xm'nutes. 
As a result of this treatment^ a dense, slighdy 
yellowish coat consisting of the product of 
gelatin gd tanning widi vegetable tannins, is 
formed on the suSace of granules. ]05 

After completion of the tanning process, 
caviar granules are washed with water from 
unreacted tannins for five minutes with 
stirring at a temperamre of 7 — 15 °C The 
washed granules are treated with a 1 per cent 1 10 
aqueous solution of calcium ddoriae at a 
temperature of 4^15°C for ten minutes. The 
granules are then separated from caldtun 
chloride solution and treated for 15 minutes 
at a temperature of 4 — 15*^C and a 4 — 6 I !5 
with an 0»2 per cent aqueous soluaon of a 
mixture of sodium alginate and low-ester value 
pectin (ester value 40 per cent) taken at the 
weight rado of 1 : 1* As a result of this treat- 
ment of caviar granules with the aqueous 120 
solution of acid polysaccharides and calcium 
chloride, an outer pellide, consisting of 
caldum alginate and caldum pecdnace, is 
formed on the caviar granules, to give d^em 
high thermal stability. On the termination of ]25 
processing the caviar granules with the 
aqueous solution of a mixture of sodium 
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algmate and pecdn, the granules are washed 
with waRr. The yield of product is 125 kg. 
Synthetic caviar thus obtained contains the 
folbwing components (in grains per kg of 
5 caviar) : 



10 



edible geiam 

casein 

starch 

vegetable tannins 

calcium alginate and caidum 

pectinate 
water 



60 
95 
40 

3—5 

to make 
one l;g. 



Thus-obtained food caviar i^mains sdid at 
1 5 a temperature of 50°C for thirty minutes. 

Example 6 

Synthetic caviar (iincoloured^ with granules 
endosed in two pellicles) is prepared by a 
procedure described in Examjples 1> 2 and 3, 
20 except that before mixin|; with the aaueous 
solution of gdadn^ cod-liver oil is adaed to 
the casein sc^ution in the quantity of 03 — 6 
whidi corresponds to 3 — 57 g per kg 
of caviar. 

25 Example 7 

Synthetic caviar (uncoloured, witb grannies 
enclosed in two pellicles) is prepared by a 
procedure similar to that described in 
Esamples 1, 2, and 3> except that before 

30 mixing with the aqueous solution of gelatin, 
stardi is added to the casein solution in the 
quanti^ of 03 — ^3 kg, which corresponds to 
3—27 g per Isg of caviar. 

Example 8 

35 Synthetic caviar (uncoloured, with granules 
enclosed in two pellides) is prepared by a 
procedure similar to that described in 
Examples 2, and 3, except that before 
mixing with the aqueous solution of gelatin, 

40 cod-liver oil in die quantity of 03---6 kg, 
and starch in the quantity of 0.^1 — 4 ]sg are 
added to die casein solution, which corres- 
ponds to 3 — 57 g of cod^Kver oil and 4 — ^38 g 
of stardi per kg of caviar. 

45 Example 9 

There are prepared 100 kg of a 10 per cent 
aqueous solution of food gelatin containing 
edible proteins and lipids (casein and edible 
vegetable oil). 

50 To that end, stable emulsion of vegetable 
oil in a casein solution is first prepared by 
mixing 45 kg of a 10 per cent sdution of 
casein in an O.IN aqueous solution of sodium 
hydroxide and 13 1^ of an 0.1 per cent 

55 aqueous solution of low-ester value pectin 
(ester value 40 per cent). At the same time, 
emulsion of 0.8 kg of an 0^ per cent aqueous 
soluti<m of caidum acetate in a mixture with 
43 kg of com oil and 4.3 kg of cotton-seed 



oil is prepared* The emulsion of caidum 60 
acetate solution in vegetable oil is introduced 
wiA stirring into a soluuon of casein and 
pectin to prepare the emulsion, in which the 
continuous phase is the c;3sdn sdution and 
the dispers^ phase is the mixture of com 65 
oil and cotton-seed oil. The volume ratio of 
the dispersed and the continuous phases is 
0.15 : 1. The rde of the emulsion stabilizer is 
peirformed by calcium pectinate which forms 
protective coats on the partide surfaces to 70 
keep them from coalescing. The emulsifying 
condidons are selected so that the viscosity 
of the eciiulsion at 20^C is 100—200 cent!- 
poise. THg obtained emulsion does not 
delaminate on storage in a refrigerator at a 75- 
temperature of 4 — S°C for 20 days. 

Into the prepared emulsion are added 10 kg 
of gelatin in the form of a 20 — 30 per cent 
aqueous sdution to prepare a 10 per cent 
aqueous sokition of gdatin containing casdn 80 
and edible vegetable oUs (com and cotton- ( 
seed oil). Further operations for preparing 
synthetic caviar are the same as described 
in Example 1. 

The process yields 125 kg of uncoloured 35 
caviar coated with two pellicles, ^^ch 
remains solid at a temperature of 40°C for 
45 minutes. The granule contents do not 
delaminate during storing in a refrigerator at 
a temperature of 4 — 8°C for two weeks. 90 

Thus-<)btained caviar contains the following 
CQmponents> in grams per kg of caviar: 



edible gdatin 80 

casein 35 

vegetable oils 70 

v^etable taimins 2—4 
cakium alginate and cddum 

pectinate 
water 



95 



1.5—2 
to make 
one kg. 100 
Example 10 
Synthetic caviar (tmcoloured, coated with 
two pellides) is prepared by a procedure r' 
similar to that described in Example % except 
that in preparing food emulsion an 0,1 per 105 
cent aqueous solution of sodium algmate is 
used instead of an O.I per cent aqueous 
solution of lowrcster value pectin. 

Example II 
Synthetic caviar (uncoloured, with granules i lo 
endosed in two pellides) is prepared by a 
procedure as described in Examples 9 and 
10, except that about 50 per cent by volume 
of v^table oil in tbe emuldon is replaced 
by cod-liver oil. 115 

Example 12 
Synthetic caviar (uncoloured^ with granules 
endosed in rm pellides) is prepared by a 
procedure described in Examples 2 and 3^ 
except xhzt dry de£atted milk^ in the quantity |20 
of 15 kg, is added Instead of casem. This 
component is dispersed in water and then 
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10 kg of food gelatin, in the form of a 
20 — ^30 per cent aqueous solution, are added. 
Example 13 
Syadiedc caviar (imcoloured, widi granules 
S endosed in two pdlicles) is prepaid by a 
procedure described in Example I2y except 
diat cod-liver oil, in the qaantiQ^ of 0*3 — 6 kg, 
" is added to the dispersion of dry milk in 
water. 

10 Example 14 

Synihedc caviar (uncdoured, with granules 
enclosed in two pellicles) is prepared by a 
procedure described in Examples I, 2 and 3, 
except that condensed milk (without sugar), 

15 in the quantity of 80 kg, is used instead of 
casein solution. Into mis component^ are 
added with stirring 6 kg of food gelatb at a 
temperature of 40--60**C, (the gelatin having 
preliminarily been dissolved in 14 litres of 

20 water at a temperature of 40— 50*^0. The 
obtained solution has the density ci 1.07 at 
40^0 and the viscosity of 79 cendlpoise at 
40»C 

The caviat prepared in this example 
25 remains solid at a temperamre of 3S^C for 
60 minutes. 

Example 15 
Synthetic caviar (uncoloured,. with granules 
enclosed in two pellicles) is prepar^ by a 

30 procedure similar to that described in Emnple 
14, except that soya-bean milk, in the quantity 
of 79—79.9 kg, is used instead of sugar-free 
condensed milk. To the soya milk added is 
0.3 — 1 kg of cod-liver oil, and then, to the 

35 obtained mixture, added with stirring are 6 kg 
of food gelatin pie-dissolved in 14 litres of 
water. 

Esample 16 
Synthetic caviar (imcoloured, with granules 
40 enclosed in two pdlides) prepared in Example 
Ij is subjected to a culinary treatment to give 
it the organoleptic properties resembling those 
inherent in natural caviar. The tieatment 
consists in the folbwing. 
45 Granules coated with two pellicles are kept 
for five minutes at a temperature of 4— IS'^C 
in a 4 — 6 per cent aqueous solution of soditm^ 
• chloride. After saldng, 0.3 per cent by weight 
of sodium glutamace, 1 per cent by weight 
50 of com oil, and 2.7 per cent by weight of 
herring iledi finely disintegrated in corn oil, 
are added to the granular mass to prepare 
112 — 122 kg of caviar. 
The obtained caviar contains the following 
55 components, m grams per kg of caviar: 



60 



65 



edible gelatin 
casein 

vegetable tannins 
calcium alginate 
sodium chloride 
herring flesh 
sodium glutamate 
com oil 
water 



57—64 

125--135 

2^ 

O.l—l 

30 

27 

3 

10 

to malce 
one kg. 



Example 17 
Syndietic caviar (uncoloured> with granules 
enclosed in two pellicles) prepared in Example 
5, is treated to give it the organoleptic pro- 
perties resembling diose inherent in natural 
caviar. The culinary treatment consists in the 
following, 

Grandes coated with two pellicles are salted 
as described in Example 16. Then 03 per 
cent by weight of sodium glutamate, and 12 
per cent by weight of encijlsion containing 
casein^ com oU^ cod-liver oil, and also iSavour- 
ing substances^ are added to die salted 
granules. 

The method of preparing the emulsion 
consists in the following. Mixed together are 
200 ml of a 15 per cent casein solution in an 
O.IN aqueous solution of sodium hydroxide, 
100 ml of an 0.1 per cent aqueous solution 
of beet pectin (or an 0.1 per cent aqueous 
solution of sodium alginate), 0.06 g of flavour- 
ing substances (namely 0.4 g of sodium 
inosinate, 0.33 g of maltol, 0.33 g of L - 
tryptophan) and 0.9 ml of alcoholic solution 
of aromatic substances of the following com^ 
position (in per cent by weight) ; 



trimethylamine 

tdethylamine 

pyridine 

piperidine 

n • propylamine 

undecanone - 2 

diediylacetal of n 

aldehyde 
ethyl alcohol 



valeric 



4,9 
9.5 
1.9 
4.8 
4.8 
1.9 



70 



75 



80 



85 



90 



95 



67.4 100 



At the same time, 500 ml of com oil (or 
its mixture with cotton-seed oil at the volume 
ratio of 1:1) are mixed with 150 ml of cod- 
liver oil and 50 ml of an 0.2 per cent aqueous 
solution of calcium acetate and the mixture 105 
is emulsified- The prepared emulsion is intro- 
duced, in a thin )et, into the solution con- 
taining casein^ pectin, and flavotinng additives. 
The emulsifying conditions are so selected 
that the finished emulsion has a viscosity of 110 
100 — ^200 centipoise at 20**C. 

The prepared emulsion , does not delaminate 
during storage in a refirigeramr at a tem- 
peramre of A — 8°C for twenty days. 

The yield of product is 140 kg. The 1|5 
obtained caviar contains the foBowing com- 
ponents, in grams per of caviar : 



edible gelatin 
casern 

(of this quantity 85 g in the 
aqueous gd of gelatin and 
4 g in granular mass of 
caviar) 
starch 

vegetable tannins 
calcium alginate and calcium 
pectinate 



70 
89 



35 

4-^ 
0.5^1 



120 



125 
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sodium chloride 30 

sodium glutamate 3 

sodium inosinate 0.048 

maltol 0.040 

5 L - tryptophan 0JQ4O 

flavouring agents 0.036 

* ethyl alcohol 0.07 

corn oil 60 

cod-^livcr oil 18 

10 water to make 

one kg. 



The finished product} caviar^ resembles 
natural caviar of sturgeon with respect to its 
taste and odoiu:; its consistency is slightly 
15 loose. The granules remain solid at a tem- 
perature of 40^C for 45 minutes. 

Example 18 
Synthetic caviar (uncoloured, with granules 
enclosed in. two pellicles) is prq>ared by a 

20 procedure described in Example 17, except 
that in order to prevent caviar from bacterial 
contamination) it is treated, after salting> with 
an aqueous soludon of foimaldehyde, having 
a concentration of 0.01 — 1 per ceni^ for 0.5—5 

25 minutes, the ratio of the weight of granules 
to the wei^t of the formaldehyde solutioA 
bdngfrom 1:03 to 1:10. 

Example 19 
Synthetic caviar (uncoloured, with granules 

30 enclosed in two pellicles) prepared as des- 
cribed in Example Ij is treated to give it the 
organoleptic properties resembling diose of 
natural, caviar, and also to increase its 
biological values and to preserve from bacterial 

35 contamination. The culibaiy treatment consists 
in the follovnng. 

Caviar granules coated with two pellides 
arc kept for four minutes at a temperature 
of 4 — IS^C in an aqueous solution containing 

40 20 per cent by weight of yeast hydrolyzate 
and 4 — 6 per cent by weight of sodium 
chloride. This increases the dry w^^t of 
caviar granules on account of diffusion, into 
the granules, of amino acids, including indis^ 

45 pensable amino adds, peptides, and sodium 
chloride, and also on account of partial 
hydration of the granules. Thus-treated 
granules are separated from liquid. Then, 
added to the granules are 03 per cent by 

50 weigjit of sodium glutamate, 0.1 per cent by 
weight of sorbic acid, 0.1 per cent by weight 
of ascorbic acid, 2 per cent by wei^t of 
cod-liver oil, 10 per cent by weight of com 
oil, 0.004 per cent by weight of sodium 

55 inosmate, 0.003 per cent by wei^t of maltol, 
0JQO3 per cent by weight oE L - tryptophan, 
and 0.006 per cent by weight of alcoholic 
solution of flavouring additive. The com- 
position of the flavouring additive is specified 

60 in Example 17» 

The yield of the process is 125 — 135 kg 
of caviar containing the following components, 
in grams per kg of cavkr; 



edible gelatin 52—56 

casein 110—120 65 

vegetable tannins 3 — 5 

calcium alginate 0.3 — 0,6 

sodium chloride 50 

sodiimi glutamate 3 

sodium inosinate 0.04 70 

maltol 0.03 

L - tryptophan 0.03 

flavourmg substances 0.02 

ethyl alcohol 0.04 

com oil 100 75 

cod4iver oil 20 
amino acids, including indis- 
pensable amino adds, and 

peptides O^east hydiolyzate) 28 

sorbic add 1 80 

ascorbic add 1 
water to make 

one kg. 



The finished product resembles natural 
caviar of smrgeon with respect to its taste and 85 
odour. Its granules remain solid at a tem- 
perature of SO'^C for fifteen minutes. 

Example 20 
Synthetic caviar (uncoloured, with granules 
endosed in two pellides) is prepared as des- 90 
cribed in Examples 1 and 2, except that an 
0.2 — 1 per cent aqueous solution of aluminium 
potassium sulphate or aluminium ammonium 
sulphate, having a pH 3.8 — 4.2, is used 
instead of the aqueous solution of calcium 95 
acetate. 

The resultant product is caviar having the 
outer peUide of aluminium alginate or 
aluminium pectinate. 

Example 21 lOO 
Synthetic caviar (uncoloured, with granules 
endosed in two pdiides) is prepared by a 
procedure descnbed in Examples 1 and 2, 
except tiiat an aqueous solution containing 
caldum chloride and aluminium chloride, and 105 
having a pH 4, is used instead the aqueous 
solution of calcium acetate. The total con- 
centration of salta is 0.8 per cent; the ratio 
of concenuations of Ca^^ m Al^ ions (in 
gram-ions) is 2:1. no 

The resultant product is synthetic caviar 
the granules of whidi have the outer pellicle 
formed by the alginate or pectinates of 
calcium or aluminium. 

Example 22 1 15 

Synthetic caviar (uncoloured, with granules 
enclosed in two pellicles) is prepared by a 
procedure similar to that described m 
Examples 1 and 2, except that an 0.1 — 03 
per cent aqueous solution of aluminimn 120 
chloride, having a pH 3.8—4.2, is used instead 
of the aqueous solution of calcium acetate. 

The resultant poduct is synthetic caviar the 
granules, of which have the onier pdlide 
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formed by aluminiuin alginate or alummium 
pectinate. 

Example 23 
Syndietic caviar is prepared by a procedure 
5 similar to that described in Example 9> escept 
that 4.2 — 84 g of vitamin A concentrate, 
having an activity of 100,000 International 
Units per gram of the concentrate, are added 
10 die miKuire of com oil and cotton-seed 
10 oil. One kg of the finished product contains 
0.001 — 0.02 B of vitomin A. 

Example 24 
Synihetic caviar is prepared by a procedure 
siroUar to that described in Example 17, 
15 except that 5 g of vitamin A concentxate^ 
having an activity of 100,000 lU per gram 
of (he concentrate, are added to the vegetable 
ail used for preparing emulsion.. One kg of 
the finished product contains OiOOll g of 
20 vitamin A. 

Example 25 
There are prepared 100 kg of a 7 per cent 
aqueous solution of food gelatin containing 
casein. To that end, 15 kg of casein arc dis- 

25 solved with stirring for one hour in an O.IN 
solution of sodinm hydroxide at a temperature 
of 50— 60°C. Inm the obtained solution of 
casein, added with stirring are 7 1^ of food 
gelatin in the form of a 20—30 per cent 

30 aqueous solution. The miyture is then stirred 
for another hour at a temperature of 50 — 
60°C 

ITie obtained starring solution having a pH 
6.2 is passed through a fabric filter and 

35 introduced, in the form of droplets, into 
petroleum oil of pharmaceutical grade. The 
upper layer of the oil is heated to die tem- 
perature of 25— 40°C and the lower is cooled 
10 the temperature of 4 — 10°C Under these 

40 conditions, the droplets of the starting solution 
assume the regular form of a ^ere 2—4 nam 
in diameter. As they are cooled, gelatin is 
converted in to gd. 
The shaped granules of gid oontaining casein 

45 are. washed with vrater feom oil at a tem» 
peratuie of 4 — 10°C for 3 — 5 minutes. The 
granules are then separated from water and 
treated with an aqueous solution of vegetable 
tannins whidi is prepared by boiling 15 — 20 

50 kg of green tea in 300 litres of water for 
one hour. The solution is cooled to 4 — lO^C 
before use. Caviar granules are treated with 
this solution by keeping in it at a tem- 
perature of 4 — ^10**C with stlrrinc for 25-— 30 

55 minutes, A dense, sligjitly yeUowish coat, 
consisting of the products of gel tanning with 
vegetable tanning substances, is formed on 
the granules as a result of this treatment. 

the termination of the taiming process, 

60 caviar granules are washed with water to 
remove unreacted tannins at a temperature of 
4— lO^^C wtdi stirring for 3—5 minutes. The 



washed granules are treated for 1 — 2 minutes 
with an 0.1 per cent solution of fenlc chloride 
at a temperature of 4 — 10°C with stirring. As 65 
a result of this treatment, the pellicle consist- 
ing of the products of gel tanning is coloured 
greyish-black due to the formation of complex 
salts of ferric iron and vegetable tannins. 

Ccdoured caviar granules are separated from 70 
ferric chloride solution, washed with water 
for three minutes at a temperature of 4— 10**C 
and then treated with an 0.25 per cent aqueous 
soludon of low-ester value pectin (the ester 
value 20 — 40 per cent) having the pH 43 — 75 
5.5. This treatment is performed at a tem- 
perature of 4 — 10°C for 10 — 15 mmutes. 
Then the caviar granules are washed with 
water at a temperature of 4 — lO^C for 1 — 
minutes and treated widi a 1 per cent aqueous go 
solution of calcixmi acetate at a temperature 
of 4 — lO'^C for 3 — ^5 minutes. As a result 
of the treanuent of caviar granules with the 
aqueous soludon of pectin and ^ciuca 
acetate, another, outer pellicle, consisting of g5 
caldum pectinate^ is formed on tJie caviar 
granules to give them higgler thermal stability. 

After separation of caviar granules from 
die solution of calcium acetate, caviar granules, 
coated with two pellicles, are washed with 90 
water at a temperature of 4— IO°C for 3 — ^5 
noinutes. The resultant product weighs 115 leg 
and contains the following components^ in 
grams per kg of caviar: 

edible gelatin 60 95 

casein 130 
vegetable tannins 2 — 3 
ferric pectinate and calcium 

pectinate ' ' 0,1-^.6 

complex salts of ferric iron 100 

and vegetable tannins 0.003 — 0.007 
water to make 

one kg. 

The product remains solid at a temperature 
of 40^C for one hour and resembles natural |05 
caviar of stoi^eon with respect to colour. 

Example 26 

Syn±etic caviar, prepared by a procedure 
described in Example 25, is given a culinary 
treatment consisting in the following. j [q 

Caviar granules coated with two pellicles 
are washed with a 3 — 7 per cent, aqueous 
soludon of sodium chloride at a temperature 
of 4 — lO^C for 3 — 5 minutes. Then, with 
stirring, there are added 0.2 — 0.5 per cent 
by weight of sodiurn glutamate, 0.1 per cent 
by weight of sorbic acid, 0.1 per cent by 
weight of ascorbic acid, 0.01 — 0.1 per cent 
by weight of sodium inosinate, 2 — 7 per cent 
by weight of dry milk, 4—10 per cent by 120 
weight of a mixture of equal parts of corn 
oil and cotton-seed oil, 5 per cent by wei^t 
of cod-liver oil, 0.3 — 1.5 per cent by weight 
of hening juice, and 1 — ^2.5 per cent by 
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10 



15 



20 



weigh.t of soya-bean protein hydrolyzate. The 
resultant product weighs 132 — 146 kg. The 
obtained caviar contains the following com- 
ponents, in grams per kg of caviar : 

edible geladn AS — ^53 
casein - 100—105 

vegetable tannins 2 — 4 
calcium pectinate and ferric 

pectinate 0,4 — 0,7 
complesf salts of ferric iron 

and vegetable tannins O^03-~0.007 

sodium chloride 40 

herring juice 3 — 15 

sodium glutamate 2 — ^5 

sodium inosinate 0,1 — 1 

com oil 20 — 50 

cod-liver oil 50 

dried milk 20—70 
hydrolyzate of soya-bean 

protein 10 — 25 

sorbic acid 1 

ascorbic add 1 
water to make 



25 The product remains solid at a t^nperature 
of 40^C for OBe hour and well imitates the 
colour .and taste of natural caviar of sturgeon. 

Example 27 
Synthetic caviar imitating natural caviar of 

30 sturgeon is prepared by the procedure des- 
cribed in Example 25j except that an 0.1 — 02 
per cent aqueous solution of sodium alginate, 
having the pH 4—6, is used instead of the 
aqueous spiudon of pectin, 

35 The resultant product is synthetic caviar 
the granules of which are coated with the 
outer pellicle consisting of calcium alginate 
and ferric aigiaate. 

Example 28 

40 . Synthetic caviar imitating natural caviar of 
sturgeon is prepared by a procedure similar 
to that described in Example 25, except that 
an 0.1 per cent aqueous solution of gum 
arable having die pH 6 — is used instead 

45 of the aqueous solution of pectin^ and an 
03 per cent aqueous solution of ferric malate 
is used instead of the aqueous solution 
ferric chloride. 
The resultant caviar has its granules coated 

50 with the outer pellide consisting of calcium 
^ts and ferric salt of gum arabic. 

Example 29 
There are prepared 100 kg of a 5 per cent 
aqueous solution of food gelatin containing 
55 casern-. To that end 14 % of casein are 
dissolved in an O.IN aqueous solution of 
sodkun hydroxide at a temperature of 50 — 
60^C widi sdrting for two hours. Into the 
obtained solution, added widi stirring are 5 kg 
60 d ediUe gdatm in the form of a 20—30 



per cent aqueous solution. The mixture is 
dien stirred for another 50 — 60 minutes at a 
temperature of 50 — 60 °C. 

The obtained starting solution, having a pH 
6,1^ — 6,3, is passed through a fabric filter and 65 
introduced, in the form of droplets, into cotton 
oil, the upper layer of which is heated to the 
temperature of 30 — 45^C, while its lower 
layers are cooled to 5 — S'^Cl Under these con- 
didona, the droplets of the starting solution 70 
form regular spheres having 2—4 mm in dia- 
meter. As they pass through the upper layers 
the viscosity of which is reduced by heating 
die droplets quickly pass them to reach the 
lower, cool layers of oil where the gel of 75 
gelatin, containing casein, is converted into 
g«l 

The shaped grarmles of gelatin gel are 
washed with water from cotton oil at a tem- 
p^ature of 4~10^C with stirring for five gQ 
minutes. Then the granules are treated widi 
an aqueous solution of vegetable tannins which ( 
is prepared by boiling 15 — ^20 kg of tea dust 
(vpaste of pioduction of green tea) in 300 — 400 
litres of water for one hour. The solution is 85 
cooled brfore use to the temperature of 4 — 
8°C The granules are treated with this solu- 
tion at a temperature of 4 — 8^C with stirring 
for 15—25 minutes. As a result of this treat- 
ment a dense, slighdy yellowish pellicle con- 90 
sisiing of the products of gel tanning with 
vegetable tannins, is formed on the granule. 

After tanning, the granules are v/ashed with 
water to remove unreacted tannins at a tem- 
perature of 4 — 8®C for 3 — ^5 minutes. The 95 
wa^ed granules are treated for 3—5 minutes 
at a temperature of 4— 10°C under stirring 
with an 0.1 per cent aqueous solution of ferric 
iron, containing 0.5 per cent of calcium 
chloride and having the pH 4 — 5. As a result, 100 
the pellicle consisting of the products of gel 
tanning is coloured greyish-black. The colour 
is due to the formation of complex salts of 
ferric iron and vegetable tannins. 

Caviar granules coated, with a coloured 105/ 
pellicle, are. separated froin the solution of 
salts of iron and caldum^ washed with water 
at a temperature of 4 — 10°C for three 
mmuics and treated with a 0.2 per cent 
aqueous solution of a low estec value pectin i 10 
(ester value 40 per cent) having a pH 
5.3—5.5. The treatment is carried out at a 
temperature of 4-^15**C with stirring for 15 
minutes. As a result of this treatment, another, 
outer pellicle consisting of fenic pectinate and i [5 
caldum pectinate, is formed on the granule 
to give high tiiermai stability to caviar. 

CaTOr granules coated with two pellidies 
are washed with a 4 — 6 per cent aqueous 
solution of sodium chloride at a temperature |20 
of A — 15^C for five minutes (salting). Then, 
added to the granules are 0.3 per cent by 
weight of sodmm glutamate, 0.1 per cent by 
weight of sorbic add, 0.1 per cent by weight, 
of ascorbic acid> 2.S per cent by weight of |25 
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hydrolyzate of soya-bean protein, 10 per <^nt 
fay weight of corn oil, and 4 per cent by 
wei^t of herring flesh finely disintegrated in 
corn oil. The resultant product is 122 kg of 
5 caviar containing the following coiDponenTS> 
in grams per kg of caviar: 



• edible gelatin 
casein 

vegetable tannins 
10 calcium pectinate and fenic 
pectinate 
complex salts of ferric iron 

and vegetable tannins 
sodium chloride 
15 sodium glutamate 
hercing flesh 
corn oil 

hydrolyzate of soya-bean 
protein 
20 sorbic acid 
ascorbic 
water 



40 

115 

3—4 

0.3^.8 

0.001— 0.005 

45 

3 

4 

100 

28 

1 

1 

to make . 
one kg. 



The finished product resembles natural 
25 caviar of smrgeon with respect to its taste 
and appearance. Q&viar granules renudn solid 
at a temperatuie of 35— 40°C for one hour, 

Bxample 30 
Synthetic caviar, imitating namral caviar <rf 

30 sturgeon, is prepared by a procedure similar 
to that described in Example Z% except diat 
an 0.1 — 0.2 per cent aqueous solution of 
sodium alginate having a pH 5 — 6 is used 
instead of the aqueous solution of pectin. 

35 The resultant caviar has granules, the outer 
peDicIe of which, is formed by caldnm 
alginate and ferric alginate. 

Example 31 
Synthedc caviar resembling natural caviar 

40 of sturgeon is prepared by a procedure similar 
to that described in Example 29, except that 
a 0,2 per cent aqueous solution of gtnn 
arabic, having a pH 6 — 7, is used instead of 
the aqueous solution of pectin. 

45 The resultant caviar has granules^ the outer 
pellicle of which, is formed by calcium and 
ferric salts of gum arabic 

Example 32 
Synthedc caviar resembling namral caviar 

SO of smrgeon is prepared by a procedure similar 
to that described in Example 29 except that 
after, treatment with an aqueous solution con- 
taining a mixture of ferric diloride and 
calcium chloride, caviar granules are treated 

55 with an aqueous soluuon containing a mixmre 
(& 0.1 per cent by weight of sodium alginate 
and 0.15 per cent by weight of low^cstcr 
value pectin (ester value 40 per cent), instead 
of treatment vnth the aqueous solution of 

60 low-ester value pecrin. 



The resultant caviar has granules, the outer 
pellides <rf which, arc formed by alginates 
and pectinates of calcium and tervalent iron. 

Example 33 

Prepared arc 100 kg of a 7 per cent aqueous 
solution of food gelatin containing casein. To 
that end 17 kg of casein ace dissolved at a 
temperature of 50--60^C with stirring in an 
O.IN aqueous solution of sodium hydroxide 
for 1 — 2 hours. Into the obtained casein solu- 70 
rion are added, at a temperature of 50— 60^C, 
vrith stirring, 7 kg of food gelatin in the form 
of a 20 — 30 per cent aqueous soluuon. Sdriing 
at the tempcramrc of 50— 60°C is continued 
for another hour. - 75 

The obtained sorting solution containing 
gelatin and casein is introduced, in the form 
of droplets, into com oil, the lower layers of 
which arc cooled to 4 — ^7^C Under these 
condidons die droplets of die starting solution 80 
form r^ijlar spheres 2 — 4 nmi in diameter, 
and gelatin is converted at this teniperamre 
into gel. 

The shaped granules containing casein, are 
separated ttcm oil and washed with water at 85 
a temperature of 4 — 15°C for 3 — ^5 minutes. . 
The gramdes are then treated with an aqueous 
soluDon of vegetable tannins which is pre- 
pared by dissolving in water a dry preparadoh 
of vcgeable tannins (tea tannides). The 90 
tanning process is carried out at a temperamxe , 
of 4 — 15^C for 20—25 minutes. As a result, 
a dense, slighdy yellowish peUide consisting 
of the pmduct of gel tanning> is formed on 
the granule. 95 

On the teimination of the tanning process^ 
caviar granules are washed with water to 
remove unreacted tannins. The washing is 
performed at a temperature of 4 — 15°C for 
3 — S minutes. The granules are then treated 100 
with a 0.2 — 0.3 per cent aqueous soludon of 
ferric lactate (pH of ibe solution 4 — ^5) con- 
tainmg 0.2 — ^1 per cent of calcium acetate. 
The process temperature is 4 — 15^C> the 
duration 2—5 mmutes. As a restdt of this 105 
treatment, the pellicle, consistmg of the pro- 
ducts of gel tanniisg, is coloured greyash-biack 
with a brownish tint. 

Hie granules coated with coloured pdlides 
are separated from the solution of iron and 1 10 
calcium salt^ washed with v^ater, and treated 
with a OJt per cent aqueous sdudon of sodium 
alginate haeving a pH 4 — ^5. The process tem- 
perature is A — 15<^C, the duration is ten 
minutes. An outer peliide, consisting of 115 
caJdum algmate and ferdc alginate, is formed 
on the granules as a result ca this treatment. 
The outer pellide gives the granules high 
thermal resistance. 

The obtained caviar granules are given a 120 
culinary treatment consisting in that added to 
the caviar granules are 45 per cent by weight 
of sodium diloride, 02 per cent by weiglit 
of sodium glutamate, 0.1 per cent by we@lit 
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of sorbic acid, 02 per cent by weight of 
ascorbic acid^ and 10 per cent by wei^t 
of com oil5 into which 5 per cent (with 
respect ti> the wei^t of oil) of dispersed 
natural caviar of sturgeon are pTeliminarily 
added to give caviar the characteristic taste 
and odour of natural caviar. The resultant 
product weighs 140 kg; the caviar contains 
the following components, in grams per kg 
of caviar: 

edible gelatin 50 
casein 120 
vegetable tannins 4—6 
calcium algmatc and ferric 

alginate 1 — 2 
complex salts of ferric iron 

and vegetable tannins O.005~-O,Ol 
com oil 95 
sodium chloride 45 
sodium glutamate 2 
namral caviar of sturgeon 5 
sorbic acid 1 
ascorbic acid 2 
water to make 

one kg. 

The taste> colour and of the obtained 
granules resemble natural caviar of stuigeoii. 
The granules xemaia solid at a temperature 
of 45*>C for 45--50 minutes. 

Example 34 
Syndietic caviar imitating natural caviar of 
sturgeon is prepared by a procedure similar 
to that described in Example 33, except that 
after treatment of caviar graiules whh a 
solution of vegetable taniains, diey are fust 
treated widx an aqueous solution of ferric 
lactate, and then with an aqueous soknion of 
calcium acetate. 

Example 35 
SyniiietLC caviar reseosbling natural caviar 
of sturgeon is prepared by a procedure similar 
to ihM described in Example 33, except that 
an 02 — 0^ per cent aqueous solution of low- 
ester value (ester value 50 per cent) pectin, 
having die pH 45— 55^ is used mstead of 
die aqueous solution of sodium alginate. 

Example 36 

Prepared are 100 kg of a 10 per cent 
aqueous solution food gelatin containing 
casern and edible vegetable oils (com oil and 
cottoi^eed oil). To that end, is prepared a 
stable emulsion on the basis of casein and 
ed&le vegetable oil by the procedure des* 
cribed in Example 9. Into said emulsion added 
are 10 1^ of gelatin in the form of a 20—30 
per cent aqueous solution. 

The prepared 10 per cent aqueous solution 
of food gelatin containing casein and edible 
vegetable oils is passed through a fabric filter 
at a temperature d S0--60^C and, at the 



same temperature, is introduced, in the form 
of droplets, into a mixture of equal parts 6f 
com oil and cotton-seed oil* The lower layers 
of the oil mixture are cooled to the tem- 
perature of 4 — 7^C. Under these conditions 65 
the droplets of the starting solution form 
regular spheres of 2 — 4 mm in diameter. As 
they are cooled in the lower layers of the 
oil, gdatin is converted into gel. 

The formed granules of gelatin, containing 70 
casein and edible vegetable oils, are washed 
with water at a temperature of 4 — 15^C and 
mixed with stirrmg for five minutes. The 
granules arc then treated with an aqueous, 
solution of vegetable tannbs which is prepared 75 
by boiling 20—30 kg of finely cut coarse tea 
leaves in 300 litres of water for one hourj and 
cooled to 4 — 8*^C before use. The granules 
are treated to a temperature of 4— 15^C 
witii stirring for 15—25 per miimtes. As a 80 
result of Ms treatment, a dense slighdy 
yellowish peilide, consisting of the products ( 
of gel tanning, is formed on the granule 
surface. 

On the termination of the tatming process, 85 
caviar granules are washed with water to 
remove unreactcd tannins at a temperature 
of 4— 8<=*C with stirring for 3—5 minutes. 
The granules are dien treated widi an 0.1 
per cent aqueous sohitibn of sodiom alginate 90 
having a pH 45—5.5. The treatment is 
carried out with stirring at a temperature 
dt 4— 10°C for fifteen minutes. Then, dlie 
caviar granules are washed with water for 
three minutes at a temperature of 4 — 10°C 95 
and treated viih an 0.1 per cent aqueous 
solution (f ferric chloride at a temperatuze of 
4 — ^10*^C with stining for 3—5 minutes. As 
a result of the treatment with the solution 
of ferric chloride, the pellide, consisting df iOO 
the products of gel tanning with vegetable 
tannins, is coloured greyish-black due to die 
formation of complex sdts of ferric iron with 
vegetable tannins. At the same time, anotiier 
outer pellide consisting of ferric alginate is 105 / 
fcmned on the surface of die granule. In order 
to increase the strength of the outer pellide, 
caviar granules are treated widi an 0.1 per 
cent aqueous sohition of caldum acetate havmg 
a pH 4—5. The treatment Is carried out at a no 
temperature of 4 — IQ^C with stirrmg for five 
munites. As a result of diis treatment caldum 
alginate^ the component part of the outer 
pdlicle, is formed. 

Caviar granules. coated with two pellides, \\$ 
axe washed with a 4 — 6 per cent aqueous 
solution^ of sodium chloride at a temperature 
of 4 — 150c for 15 minutes (salting). Hien^ 
flavouring substances, pr^rvadves, and com 
oil are ^ded to the caviar as described in i2Q 
Example 33. 

Example 37 
Synthetic caviar resembling natural caviar 
of sturgeon is prepared by a procedure similar 
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to that described in Example 36> except that 
after treatment with die aqueous solution of 
sodium alginate, and washing widi water, die 
caviar granules^ instead of being subsequentiy 

5 treated with aqueous solution of ferric 
chloride and calcium acetate, are treated with 
an laqueous 'Solution containing 0.1 per cent 
fcyv weight of ferric cWoride, 0.07 per cent 
by weight of calcium chloride and 0.03 per 

{0 cent by weight of aluminium chloride, and 
haiving a pH of 3-8-~^J3l, 

Esampie 38 
Synthetic caviar, with granules enclosed in 
two pellides, resembling natural caviar of 
15 sturgeon is prepared by a procedure similar 
to l&cample 29, except diat the culinary treat- 
meat is carried out as described in Example 
17. 

Example 39 

20 Synthetic caviar widi granules enclosed in 
two pellides, resembling natural ca^nar of 
sturgeon, is prepared by a procedure similar 
to that described in Example 25, except that 
caviar granules are treated with a 0.2---«l per , 

25 cent aqueous solution of aluminiuo-potassium 
sulphate or ammoniimi-alumiiuum sulphate at 
ajpH 3,8—4.2, mstead ctf the aqueous solution 
or calcium acetate. 
The resultant caviar has granules^ the outer 

30 peUidc of which, ia formed by pecdnates of 
aluminium and of fenic iron. 

Example 40 
Syndiedc caviar, with granules enclosed in 
two pellides, resembling natural caviar of 

35 sturgeon, is prepared by a procedure similar 
to that describe^! in Example 5, except diat 
after consecutive treatment of caviar grantdes 
with an aqueotis soludbn of calcium chloride 
and an aqueous solution of a cuxture of 

40 sodium alginate and low-ester value pectin, 
they are treated widi an 0.1 — 02 per cent 
aqueous solution of ferric iron having a pH 
4-— 5. As a result of this treatment^ die 
pellide consisting of the products of jell 

45 tanning with vegetable tannins is coloured 
greyish-black. 

The obtained caviar is given the culinary 
treatment as described in Example 17, 
The product resembles natinral caviar of 

50 sturgeon with respect to its colour, taste and 
consistency. Caviar granules remain solid at a 
temperature of 45^C for tfaiiity minutes. 

Example 41 
Syndietic caviar, with granules enclosed in 
55 two pellides, resembling natural caviar of 
sturgeon, is prepared by a procedure similar 
to that described in Example 40, except that 
treatment of caviar granules with an aqueous 
solution of ferric chloride is followed by die 
60 treatment of caviar granules with an aqueous 
solution of a mixture of sodimn al^nate and 



low-ester value pectin. The sequence in which 
these operations occ«r (as compared with 
Example 40) has no pracdcal significance for 
the quality of the end produce 65 

Example 42 

Synthetic caviar, widi granules endosed in 
two pellides, resembling natural caviar of 
sturgeon, is prepared by a procedure similar 
to mat described in Example 1, except that 70 
after a consecutive treatment of caviar 
granules with an aqueous solution of sodium 
dginate and an aqueous solution of calcium 
acetate, they are treated with an 0.1 — 0.2 
per cent aqueous solution of ferric chloride 75 
having a pH 4—5. The treatment is per- 
formed at a temperature of 4 — 15°C with 
stirring for 2 — 5 minutes. As a result of this 
treatment^ the pellicle consisting of the pro- 
ducts of jdl tanning is coloured greyisJi-falack. 80 - 

The obtained caviar granules are given the 
culinary treatment as described in Example 
17. 

The product resembles natural caviar of 
sturgeon with respect to its cdour, taste, and 85 
consistency. Caviar granules remain solid at a 
temperature of 35^C for one hour. 

Example 43 

Prepared are 100 1^ of a 7 per cent greyish- 
black aqueous solution of food gelatin con- 90 
taining casein, corn oil, and cod-liver oQ. 

To that end, prepared first is grevish-black 
stable emulsion of com oil and cod-liver oil 
in casein solution. The preparation of 
emulsion consists in the following. 5 kg of 95 
crushed coarse tea leaves in 50 litres of water 
are boiled for one hour to prepare 50 kg 
of solution of vegetable tannins. Said solution 
is cooled to room temperature and 0.2 kg 
of sodium hydroxide and 0.12 kg of ferric iOO 
chloride are dissolved in it. The result is a 
black solution, having a pH 12. The black 
colour is due to the formation of complex 
salts of ferric iron widi vegetable tannins. 
Nextj 7.5 kg of casein are dissolved in the 105 
obtakied black solution at a temperature of 
50— with stirring for two hours. The 
prejpared 13 per cent black solution of casein, 
having a pU 6.2, is cooled to room tem- 
perature aixi 7.7 kg of an 0.5 per cent aqueous 1 10 
solution of sodium alginate are added. At the ' 
same time, there is prepared emolston of 
1 l^ of I per cent aqueous solution dl calduuta 
acetate in a mhcture of 6 kg of com oil and 
3 kg of cod-Ever oil. The obtained emulsion 115 
is introduced, in a thin jet, into die coloured 
solution of casein and sodium alginate. Duriing 
the process of emulsification, a protective coat 
of a gel d caldum alginate is loimed on the 
surface of die oil phase droplets- (the mixture 1 20 
cf com oil and cod*liver oil) to keep the 
droplets from coalescing and to prevent 
delamination of the emulsion. 

To die obtained emiilsioQ, added are 7 kg 
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dT edible gelatin ia the form of a 30 per cent 
aqueous ^ution^ ai^ the further process for 
ptcpaiing caviar is. similar to that described 
in Example 1. 

5 The resultant product is 125 kg of food 
caviar with granulcEf enclosed in two pellicles 
^ that remain solid at a temperature of 35 
' for 60 minutes. The aqueous gel of food 
gelatin, containing casezn;> com oUj and cod- 
10 liver oil^ is coloiured greyish-black. The 
granule contents do not delaminate on storage 
in a r^rigerator at a temperature of 4— S^'C 
for 15 days. 

The obtained product contains the follow- 
1 5 Ing componenisi in grams per of caviar: 



20 



25 



edible gelatm 
casein 
com oil 

vegetable tannins 
C2ldum alginate - 
complect salts of ferric iron 

and vegetable tannins 
water 



55 

70 

50 

3—5 

1.5—2 

aooi--o.oo5 

to make 
one kg. 



Example 44 
Prepaied are 100 kg of greyish-black 5 per 
cent aqueous solution of geladn containing 
casein. To that end, 3.2 kg of green tea are 
boiled in 64 litres of water for 90 minutes> 
30 to prepare 64 ^ of a soluuon of vegetable 
tannins. Said solution is cooled to room tem- 
perature and 0^6 kg of sodium hydroxide and 
0.32 kg of ferric lactate are dissolved in it. 
The resultant greyish-black solution has a pH 
35 12. The greyi^-black colour with a browmsh 
tint is due to the formation of complex salts 
of fenic iron with vegetable tannins. Next, 
11 kg of casein are dissolved in tie coloured 
alkalme solution, at a temperature of 50 — 
40 60^C, with stirring for two hours. The 
greyish-black solution having a pH 62 is 
cooled to room temperature and 5 kg of food 
geladn in the fomi of a 20 per cent aqueous 
solution are added to die casein solution. The 
45 further :proceduce is die same as described 
in Example L 

Caviar granules, coated with two pe]lick$, 
are treated widi a 5 per cent aqueous solution 
of sodium chloride at a temperature of 4 — 

50 10°C widi stirring for 3 — ^5 minutes (salting). 
Then, to the granules added with sdrring are 
0,2 per cent by wei^t of sodium glutamate, 
0.1 per cent by weight of sorbic acid, 0.1 
per cent by weight of ascorbic acid, 0.05 per 

55 cent by weight dt sodium inosinate, 3 per cent 
by weight of dry im% 4 per cent by weight 
of com oil, 4 per cent by weight or cotton- 
seed oil, 1 per cent by weight of cod-liver 
oil, 1.5 per cent by weight of herring juicCj 

60 and 2 pec cent by weight of hydrolyzate of 
soya-bean proteiiL The resultant product, 
weighing 110—125 per kg, contams Ae 



following components, in 
caviar: 



grams per kg of 



edible geladn 
casein 

vegetable tannins 
calcium alginate 
comj^ex salu of ferric iron 

and vegetable tannins 
sodium diloride 
herring juice 
sodium glutamate 
sodium inosinate 
com oil 
cottourfieed oE 
cod-Iivec o3 
dry milk 

hydrolyzate of soya-4iean 

proteins 
son>ic acid 
ascorbic acid 
water 



40-45 €5 

90---100 

4—5 

1—1.5 

0.005—0.01 70 

40 

15 

2 

0.5 

40 75 

40 

10 

30 



20 
1 
1 



80 



to make , ( 
one li^. 



The finished product resembles natural gs 
caviar of sturgeon with respect to its taste. 
The aqueous gel of gelatin containing casein 
is coloured greyish-black. 

Example 45 

The starting greyish-black aqueous sdlunon 90 
of food gelatin, containing casein, is prepared 
by a procedure similar to that described in 
Example 44. The obtained solution is passed 
through a fabric filter and introduced, in the 
form of droplets, at a temperature of 60^C, 95 
into a mixture of equal pans of corn oil and 
cotton-seed oil. The upper layers of the mixed 
oil are heated to the temperature of 40°C 
and the lower layers are coded to the tem~ 
perature of 3 — 10°C. Under these conditions 100 
the droplets of the starting solution are shaped 
into regular spheres^ 2--4 mm in diameter. 
Since die viscosity of the oil in the upper 
layers is lowered owing to its heating* the / 
spheres quickly pass them widiout coalescing, )05 ^- 
and slowly enter the lower cooled layers of 
the oil where the g^atin solution converts into 
gel 

The shaped and coloured granules are 
washed with water at a temperature of 4— 1 10 
lO^C for live minutes, then treated with an 
aqueous solution of vegetable tannins, which 
is prepared by boilrag 15 — ^20 kg of green 
tea in 300 litres of water for 90 minutes aud 
cooled to 4 — 8°C before use. 1 15 

The granules are tteated with the solution 
of tannins at a temperamre of 4 — 8°C with 
stirrmg for 20 — 25 minutes. As a result of 
this treatment a dense, slighdy yellowish 
pellicle is formed on the surface of the granule, 120 
the pellicle consisting of the products of jell 
tannmg with the vegetable tannin solution. 

On the termination of the tannmg process, 
caviar granules are washed with water from 
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imreacted tannins at a temperature of A — 8°C 
for three to fitve minutes. The granules are 
then treated with an 0.2 per cent aqueous 
solution of ferric lactate at a temperature of 
5 4_iQoc with stirring for three to five 
minutes. As a result of the formation of 
complex salts of ferric iron and vegetable 
adsorbed on the surface of the 

franules, the peUide is coloured greyish-black 
he granules of caviar are then 'vyashed with 
water at a temperature of 4 — lO^C for three 
minutes and treated with a 1 per cent aqueous 
solution of caldum acetate having a pH 4 — ^5 
at a temperature of 4 — 10°C with stining for 
J 5 five minutes. The granules are then washed 
with water again at a temperature of 4 — 10°C 
and neated with an 0.1 per cent aqueous 
solution of sodium alginate, having a pH 
4.5—5.5 at a temperature of 4 — lO^C with 
20 stirring for 15 minutes. As a result of this 
treatment^ another, outer pellicle, consisting 
of calcium alginate and ferric alginate, is 
formed on the granule surface to give it high 
thermal stability. Caviar granules coated with 
25 two pellicles are washed with water at a tm- 
perature of 4— lO^C for three minutes. 

The finished product is food caviar, the 
granules of which are greyish-black boi on 
die inside and outside the pellide. Hie 
30 granules remain solid at a temperature of 
40°C for 45 nunotes. 

Example 46 
Synthetic caviar is prepared by a procedure 
similar to that described m Example 45, except 

35 that after treatment with the aqueous solution 
of sodium algraatCj the caviar granules are 
treated with a 4 — 6 per cent aqueous solution 
of sodium chloride at a temperature of 4 — 
15°C for 15 minutes (salting). To the granules 

40 there are added 0.2 per cent of sodium 
glutamate, 0.1 per cent by weight of sorbic 
add, 0.1 per cent by weight of ascorbic add, 
10 per cent by weight of com oil in which 
0,5 per cent by weight of dispersed natural 

45 caviar of sturgeon is preliminarily added to 
give the product the specific taste and odour. 

The finished product imitates nattnral caviar 
of sturgeon with respect to its taste and 
appearance. The granules are coloured greyish- 

50 black bodi on the outside and die inside* The 
granules remaux solid at a temperature of 
45°C for 40 minutes. 

Example 47 
Prepared are 100 kg of a 7 per cent greyish- 
55 black aqueous solution of food gelatin con- 
taining casein^ corn oil, and cod-Ever oQ, The 
procedure for preparing said starting solution 
is described in Example 43. All odier opera- 
tions for preparing synthetic caviar are the 
60 same as described in Example 45. 

The granules coated with two pdlidcs are 
kept for 5 — 10 minutes at a teooLperature of 
8—12*^0 in a 4.5 pet cent aqueous solution 



of sodiiun chloride to salt the product. Then 
to dxe granules are added 0.3 per cent by .^5 
weigjit of sodium glutamate, 0.15 per cent 
by weight of sorbic acid^ 0.15 per cent by 
weight of ascorbic add^ 1 per cent by weight 
of com oil, 0.004 per cent by vireight of 
sodium inosinate, 0.003 per cent by weight 70 
of maltol, 0.003 per cent by weight of L - 
tiyptophan, and 0.006 per cent by weight of 
alcoholic solution of flavouring additives hav- 
ing the following composition, in per cent by 
weight; 75 



trimethylamine 

uiethylaraine 

pyridine 

pjperidine 

n - propylamine 

undecanone - 2 

diethylacetal of n 

aldehyde 
ethyl alcohol 



valeric 



4.9 
9.5 
1.9 
4.8 
4.8 
1.9 

4.8 
67.4 



80 



The finished product resembles natiural 85 
caviar of sturgeon with respect to its taste, 
odour, and the appearance. The granules arc 
coloured greyish-black, both on the inside ■ 
and outside. The granules remain solid at a 
temperature of 40^C for 45 minutes. The 90 
grannie contents do not delaminate on keeping 
tile product in a refrigerator at a temperature 
of 4—8^Q for two weeks. 

Example 48 

Prepared are 100 kg of an 8 per cent 95 
orange-red aqueous solution of food gelatin 
containing casein. To that end 15 kg of casein 
are dissolved in an O.IN aqueous solution 
of sodium hydroxide at a temperature of 
SO^O^C wi± stirring for 13—2 hours. To 100 
the obtained caseins solution added are 15 kg 
of an edible annatto dye, viz.j bixin 
(Hoffman-La-Roche, France) in the form a 
suspension in an O.IN aqueous solution of 
sodium hydroxide. The obtained mixture is 105 
stirred thoroughly, and added to it are 8 leg 
q£ food gelatin in die form of a 20—30 per 
cent aqueous solution. iVlixing is continued 
for anodser 30—^ minutes at a temperature 
of 50— 60°C no 

The obtained solution is introduced in the 
form of droplets into corn oil the temperature 
of which in its lower part is below ^e tem- 
perature at which the solution droplets con- 
geal, namely^ 4 — ^7'=^C. Under these conditions 1 15 
the droplets of . the starting solution assume 
the shape of regular spheres, 2—4 mm in 
diameter. As diey are cooled in the lower 
layers of com oil, gelatin solution is converted 
in to geL 120 

The shaped and coloured orange-red 
granules of gelatin gel, containing casein and 
annatto dye, are washed with water at a tem- 
perature of 4 — 15 ®C with stirring for 3 — 5 
minutes. The granules are then separated from 1 25 
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water and treated with an aqueous solutioti of 
vegetable tannins which h prepared by boiling 
15 — ^20 kg o£ tea dust (wastes of tea manu- 
facture rating from the cutting, weighing, 
and packaging operations) in 300--400 litres 
of water' for 60 minutes, and cooled before 
use to a temperature of 4 — 8?C The granules 
are treated with this solution at a temperature 
of 4^°C widi stining for 15—20 minutes. 
As a result;^ a dense» slighdy yellow&h coat> 
consisting of the produa of gel tanning, is 
formed on ^e jell granule surfoce. 

On die terminatioa of the tanning process 
the granules are washed with water &om 
unreacted taonios at a temperature of 7 — 
15*>C for 5—7 minutes. The washed graiiufcs 
are treated widi an O.I per cent aqueous 
sohidon of sodium alginate (or a 0.2 per csent 
aqueous solution of low-ester value beet 
pectin) having die pH 4 — 6, at a temperamre 
ci 4 — ^IS^C for IS minutes. The granules are 
then separated from die solution of sodium . 
aH^^te and tceated widi an. 0.3—0.8 per cent 
aqueous solution of calcium aoetate having 
the pH 4—5 for 2—5 minutes at a tem- 
perature of 4 — 15°C As a result of this 
treatment of caviar granules with the aqueous 
solution of ackl polysaccharide (sodium 
alginate) and calcium acetate> another^ outer 
p^di^ consisting of calcium alginate^ is 
foxmed aa the surfoce of the gramue to give 
thermtai stability to caviar. Next, the granules 
are washed widi water at a temperature of 
4 — IS'^C for 2—3 minutes. The resultant 
product weighs 11$ lig. Food caviar contains 
me following components^ in grams per kg of 
caviar: 

edible gelatin 70 
casdn 130 
vegetable tanmns 4 — ^5 
annatto dye 0.14 
calcium alginate 0.5 — ^1 

water to make 

one kg. 

The finished product resembles natural 
caviar of salmon with respect to its colour 
and die shape of granules. Caviar granules 
remain solid at a nmpetature of 35°C for 60 
minutes. 

Example 49 
Synthetic caviar, prepared by a procedure 
descdbed in Example 48^ is given a culinary 
treatment consisting of adding 4 — S per cent 
by weight of sodium chloride, 0.2 per cent 
by wei^t of sodium glutamate> 0.15 per cent 
by weight of sorbic add, 0.15 per cent by 
weight of ascorbic add, 10 per cent by weight 
of corn oil into which 1 — 2 per cent by 
weight of dispersed natural caviar of salmon' 
are prdimlnaniy added to give the product 
doie specific taste and odour of natural caviar. 
The resultant product wei^ 130—132 kg. 



The obtained caviar contains the^ following 
components in grams per kg of caviar: 



edible gelatin 
casdn 

vegetable tannins 
calcium alginate 
annatto dye 
sodium chkuide 
sodium glmamate 
natotal caviar of salmon 
com oil ^ 
sorbic acid 
ascorbic add 
water 



70 



75 



61—62 65 
IIS 
4—5 
0.5—1 
0.12 
40—50 
2 

10-20 
100 
1,5 
1.5 

to make 
one kg. 

The finished product resembles natural, 
caviar of salmon widi respect to its colour^ 
taste, and odour. The granules remain solid 80 
at a temperature of 35*^0 for 60 minutes. 

Exam^e 50 ^ 
100 kg of a 4 per cent orange^red aqueous 
solution of food gelatin containing casein are 
prepared. To diat end, 15 kg of casein are 85 
dissolved in O.IN aqueous soluiion of sodium 
hydroxide at a temperature of 50— 60°C with 
stirring for 1.5 — 2 hours. To the obtained 
casein solution added are 3 g of an edible 
annatto dye, viz., bixin (Hofinan-La-Roche, 90 
France) in the form of a 0.05 per cent solution 
in corn oil. The obtained mixmre is stirred 
thoroughly and are added 5 kg of food gelatin 
in the form of a 20—30 per cent aqueous 
sdutton. Stirring is continued for another IS 95 
mmutes at a temperature of 50 — 60°C. The 
further procedure for preparing caviar granules 
is die same as described in Example 48. The 
finished product weigihs 100 k;g. 

Example 51 100 
Syndietic caviar with granules coated in two 
peUides resembling natural caviar of salmon 
wi^ respect to its colour and granule shapesi / 
is prepared as described in Example 48^ except V 
that 22.5 g of eno dye are used bstead of 105 
die 15 g of annatto dye. The resultant product 
weighs 113 kg. 

Example 52 

Synthetic caviar pr^ared in Example 51, is 
given the org^oleptic properties imitating {{Q 
ttiose inherent in natural caviar of salmon^ and 
also protected from bacterial contamination by 
the following culinary treatment. 

Caviar granules coated with two pellicles 
are kept for 5 minutes in a 5 per cent aqueous [ \5 
sdudon of sodium chbride at a temperature 
of 5— lO^C (salting). Then, to die granules, 
are added OJ! per cent by wd^t of sodium 
glutamate, 0.15 per cent by wd^t dE sorbic 
adda 0.15 per cent by weight of ascorbic add, 1 20 
10 per cent by wei^t of com oil into \\iiich 
1—2 per cent by wd|^t of dispersed caviar of 
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17 



10 



!5 



20 



25 



30 



35 



40 



45 



50 



55 



60 



sahnoti aze dispersed to give die product the 
specific- taste and odour of natural safanon 
caviar. 

The finished -product resembles natural 
caviar of salmon widi respect to its G61our> 
Kaste> and odour. The granules of caviar 
' remain ^id at a temperature of 45^C for 40 
minutes. 

Our copending application no. 12831/75 
(Serial No. 1474666) describes and claims 
synthetic caviar comprising granules of an 
aqueous gd of edible gelatb and containing 
edible protein, each granule being endos^ 
within two pellides> an inner pelUde consist- 
ing of the product of tanning said gd with 
a vegetable tannin and also a complex ferric 
sdt of a vegetable tannin, and an outer pellicle 
containing a fernc salt of an snaA poly- 
sacdiadde. 

WHAT WE CLAIM IS:— 

L Synthetic caviar comprising granules of 
an aqueous gel of edible gdatin containing 
edible proteins and endosed in two pdiides 
namdy an inner pellide consisting of the 
products of tanning said gd vnxk a v^etable 
tannin^ atid an outer pdlide containing a 
calcium and/or alunoinium sdt of an add 
polysaccharide. 

2. Synthetic caviar as claimed in Qaim 1, 
in which the acid polysaccharide is a water- 
soluble dginate or a pectin having an ester 
value of not higher than 50 per cent. 

3. Synthetic caviar as dauned in Qaim 1 
or 2, containing the following components, in 
granis per kg S caviar: 



edible gdatin 

edible ptoteins 

vegetable tannin 

cdcium and/or duminium salt 

of add pdysaccharlde 
water 



4O--^0 

35—140 

2-6 

0.1—2 
to make 
one fi^. 



4. Synthetic caviar as daimed in Qaim 1 
or 2 or 3, in which the aqueous gel of ediUe 
gelatin contains dso lipids at a concentration 
of 3 — 70 g per kg of caviar. 

5. Synthetic caviar as daimed in any pie- 
ceding daim, in which the aqueous gel of 
edible gdatin contains also, a carbohydrate at 
a ccmcentration of 3—40 g per kg of caviar. 

6. Synthetic caviar as daimed hi any pre<* 
ceding Qaim, in which die aqueous gd of 
edible gdatin contains also a vitamin at a 
concentration of 0.001—0.02 g per kg of 
caviar. 

7. Syntiietic caviar as daimed in any pre- 
ceding Oaim, in which the aqueous gd of 
edible gdatin contains also a complex sdt of 
feiiic iron and vegetable tannins each in a 
concentration of 0.001—0.01 g per kg of 
caviar. 

8. Synthetic caviar as daimed in any pre* 



ceding Qajm> in which the inner pellide, 
consisting of the products of tanning the gd 
widi a vegetable tannin, contains a complex 
sdt of ferric iron and vegetable tannin, each 
at a concentration of 0.001—0,01 g per kg 
of^ caviar, and the outer pe^icIe which con- 
tains a cddum and/or duminium sdt of an 
add polysaccharide, also contdns a ferric sdt 
of an acid polysaccharide in a concentration 
of 0.1—2 g per kg of caviar, 

9. Synt&ttc caviar as daimed in any one 
of Qaims 1 to 7^ in which the aqueous gd 
of edible gelatin and the inner pellicle which 
consists of the products of tanning the gd 
with a vegetable tannin> contain dso a sdt 
of ferric iron and vegetable tannins, each 
at a concenaation of 0.001 — 0.1 g per 1^ 
of caviar, and the outer pellicle which contains 
a cddum and/or duminium salt of an add 
polysaccharide, contains also a ferric sdt of 
an acid polysaccharide, at a concentration of 
0.1 — 2 g per 1^ of caviar. 

10. ' Synthetic caviar, as daimed in any 
preoedmg claim tn which the aqueous gel of 
edible gelatin oontams dso an edible eno or 
annatto dye at a concentration of 0.03—0.2 g 
per kg of caviar. 

11. Syndietic caviar as daimed In any 
preceding dahn, in which the granular mass 
of caviar contains vegetable oil, sodium 
ddoride and flavouring substances in the 
following quantities, m grams per kg (rf 
caviar: 



vegetable oH 
scdium chloride 
flavouring substances 



10^100 
30—50 
3^30 



65 



70 



75 



80 



85 



90 



95 



100 



105 



12. Synthetic caviar as dahned in Qaim 
11> in which the granular mass of caviar 
contains also additicmd lipid material in die 
quantiw of 20—120 g per leg of caviar. 

13« Synthetic caviar as daimed in Qaims 
11 or 12> m whidi the granular mass of 
caviar contains also an amino add, a vitamin 
and a preservative^ taken separately or in 
irarious combinations, in die quantity of 3 — ^30 
g per kg of caviar, 

14. A method for preparing synthetic caviar, 
compridng introducing a 4—10 per cent no 
aqueous solution of edible gdatin containmg 
edible protein> in the form of droplets, into 
an edible oil die temperature of whidi, at ' 
least in its lower layers^ is bdow the tem- 
perature at whidi the droplets of said solution | [ 5 
conged, dius forating granules of gdatin gd 
whidi contain edible pratdo, washing die 
granules vnth water to remove edible oil and 
treating the washed granules with an aqueous 
sdution of a vegetd>Ie tannin, washing die 120 
tanned granules with water to remove 
tmreacted vegetable tannin, and treating the 
wadied granules with an aqueous solution of 
an acid polysaccharide and wi^ a sdution 
of an edible caldum and/or duminium sdt 125 
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* diereby to form a calcium and/or aluminium 
salt of the add polysaccharide. 

15, A method as claimed in Qaim 14, in 
which the aqueous solution of acid poly- 

5 saccharide is a soluble alginate or pectin hav- 
ing an ester value of not liigher fiian SO per 
cenj, in the form of aqueous solution thereof 
iiavnig a concentration of 0.01 — 0.5 per cent 
and a pH from 3 to 7» 

10 16. A method as daimed in Claim 14^ in 
whidi the 4 — 10 per cent aqueous solution of 
edible gelatin and edible protein, also contains 
a lipid; a carbohydrate, and a vitamin, taken 
ddier separately or in various combinations. 

15 17. A method as daimed in Qaim 14, in 
which, after having been washed with water 
to remove unreacted vegetable tannin, the 
granules are treated first with an aqueous 
solution of an add polysaccharide and ^en 

20 ^th an aqueous solution of an edible calchun 
and/or duminium salt 

18. A method as daimed in Qaim 14, in 
^ch after having been washed mth water 
TO remove unreacted vegetable tannin, the 

25 granules are treated first wldi an aqueous 
solution of an edible addum- and/or 
aluminium salt and then with an aqueous 
solution of an add polysacxi&ande. 

19. A method as daimed in Claims 14, 15 
30 or 16, in which die 4—10 per cent aqueous 

solution of edible gdatin also cx>ntains an 
edible ferric salt and a v^table tannm. 

20. A method as daimed in Qaims 14, 15 
or I69 in wbidi the 4 — ^10 per cent aqueous 

35 solution of edible gdatin also contains an 
edible eno or annatto dye. 

2L A mediod as daimed in any one of 
Oaims 14 to 19^ in whidi the prepared caviar 
granules axe treated with an aqueous solution 

40 of an edible ferric salt. 

22. A method as daimed in Claim 21, in 
which caviar granules are treated witii an 
aqueous sdution of an edible fenlc.salt in 
oombinatiQa with an aquecms sdution of an 

45 edible caldum and/or duminkun salt, 

23. A metiiod as claimed in Qaim 21, in 
Viifaidi caviar granules are treated mth an 



aqueous sduticm of an edible ferric salt follow- 
ing their ticamient with an aqueous solution 
of an add polysaccharide, and then the caviar 50 
granules are treated with aqueous solution of 
an edible calcium and/or aluminium salt. 

24. A method as claimed in Qaim 21, in 
whidi caviar granules are treated with an 
aqueous solution of an edible ferric salt follow- 55 
ing after their washing to remove unreacted 
vegetable tannin, and men the caviar granxUes 
are treated with an aqueous solution of an 
add polysaccharide and an aqueous solution 
of an edible calcium and/or almninium salt 60 

25» A method as claimed in any one of 
Ciahns 14 m 24, in which the obtained caviar 
granules are given a culinary treatment com- 
prising sdting the caviar granules with sodium 
chloride and adding vegetable oil and flavour- 65 
lug substances. 

26. A method as daimed in Qaim 25, In 
which the culinary treatment indudes adding 
to tiie granules a lipid, an amino add, a 
vitamin, and a preservative, taken separately 70 
or in various combinations. 

27. Synthetic caviar as claimed in Qaims 
1 to 13, substantially as hereinbefore des- 
cirbed, 

28. A method for preparing synthetic 75 
caviar, as daicned in Claims 14 to 26i sub- 
stantially as hereinbefore described. 

29. ^nthetic caviar and a method of pre- 

faring same according to any one of Examples 
to SZ 80 

HTZPATRICKS, 
Chartered Patent Agents, 
14 — 18 Cadogan Street^ 
Glasgow G2 6QW, 
— and — 
Warwick House, 
Warwick Court, 
London WCIR SDJ. 

Reference has been directed in pursuance 
of section 9, subsection (1) of the Patents 
Act 1949, to patent No's. 1300721 and 
1167507. 
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